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This book is Volume 86 in Marcel Dekker’s Chromatog-
raphy Science Series, currently edited by Jack Cazes,
which began in 1965 with Dynamics of Chromatography
by J. Calvin Giddings. This is the third volume in this
series that W. M. A. Niessen has been associated with,
and the third volume dealing with mass spectrometry.
Volume 58, Liquid Chromatography–Mass Spectrometry
authored by W. M. A. Niessen and Jan van der Greef
(1992), and Volume 79, Liquid Chromatography–Mass
Spectrometry, 2nd ed., authored by W. M. A. Niessen
(1999), were the other two volumes. Marcel Dekker
refers to this series as “A Series of Textbooks and
Reference Books.” This book definitely falls into the
Reference Book class.
This book has the overall look and feel of a special
issue of the Journal of Chromatograph A or B. Many of the
chapters have financial-support acknowledgments at
their end. The book consists of 20 chapters divided into
5 parts. Each chapter is written as more or less of a
review article with emphasis on sample handling and
preparation. In the preface, Niessen states, “The pur-
pose of this book is to give insight into the actual
practice of GC–MS in a number of application areas.”
He further states, “This book, therefore, provides a
useful guide to the current practice of GC–MS as well as
a good perspective on how GC–MS is actually used by
researchers in a wide variety of application areas.” This
statement appears to be accurate; however, the next
statement, “In this way, this book differs from other
books published on GC–MS” appears to be a bit of a
stretch.
Part 1: “Principles and Instrumentation of Gas Chro-
matography–Mass Spectrometry” has two chapters:
Chapter 1, “Principles and Instrumentation of Gas
Chromatography–Mass Spectrometry” by W. M. A.
Niessen of MassSpec Consultancy, Leiden, The Nether-
lands (28 pages, 28 references); and Chapter 2, “Princi-
ples and Applications of Surface Ionization in Gas
Chromatography–Mass Spectrometry” by Toshihiro
Fujii, National Institute for Environmental Studies, On-
ogawa, Tsukuba, Japan (21 pages, 64 references).
Niessen is too brief to give a good understanding of the
mass spectral aspects of gas chromatography/mass
spectrometry (GC/MS). However, the gas chromatog-
raphy (GC) portion is well explained in enough detail to
allow potential users of GC/MS to have a good under-
standing of that part of the technique. Niessen could
have chosen a better reference for further reading on the
m/z analyzers than Curt Brunnee’s “Ideal Mass Ana-
lyzer: Fact or Fiction?” (Int. J. Mass Spectrom. Ion Proc.
1987, 76, 125–237) because, as the section on the time-
of-flight instruments points out, “. . .more recent devel-
opments in these instruments has led to high spectral
acquisition rates and improved mass spectral resolution
allowing for possible elemental composition determina-
tions.” This chapter does contain an informative table
explaining the different types of large-volume introduc-
tion techniques for capillary GC. The table would be of
more value if the availability of the various techniques
from different manufacturers had been included. Even
though Niessen makes a clear distinction between ‘neg-
ative-ion chemical ionization’ (ion/molecule reactions
resulting in negative-ion formation) and ‘electron-cap-
ture NCI’ [sic], this distinction is not so easily followed
in some of the latter chapters. The technique is electron
capture negative ionization, not electron capture nega-
tive chemical ionization, because the negative ions
formed are not a result of an ion/molecule reaction,
which is what chemical ionization is. The admonish-
ment with respect to reliance on the results of a library
search for the identification of an analyte in this chapter
is very good.
It is not clear why the chapter on surface ionization
(SI) is included. Of the 72 references cited in the article,
27 are to the author’s work. Even though a reference is
made to an SI probe’s availability from Shimadzu
Corporation, Japan, when contacted, the local Shi-
madzu representative in Northern California was to-
tally unfamiliar with the technique. Why SI was singled
out over other techniques is somewhat of a mystery.
Because SI is far from the mainstream of the current
practice of GC/MS, these pages could have been better
used with a chapter on interpretation of EI mass spec-
tra, which could have included some of the basics.
The authors of the application chapters (articles) are,
in most cases, better known for their work in their
respective applications of GC/MS as opposed to the
technique in general. This application emphasis allows
for good presentations with respect to why the tech-
nique is employed and how samples get from their
origins into the gas chromatograph-mass spectrometer
(GC-MS). Unfortunately, too little information is pro-
vided about the details of analyses, in most cases, (e.g.,
sample sizes, specific derivatization recipes, specific
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column–oven temperatures, etc.) that would be very
beneficial to anyone looking for the specifics reviewed
in these various articles. Another severe shortcoming of
all the articles is that the traditional format of excluding
titles from cited journal articles is followed. The promo-
tional piece for this book on Marcel Dekker’s Web site
claims over 1,200 references. These references would
have had far more value if the titles had been included.
Authorship is well distributed geographically with
contributions from Japan, the United States, Canada,
Israel, and eastern Europe, with 14 of the 20 articles
having western European authors. In addition to the
articles, there is an eight-page index, which is fair; and
a three-page appendix, which is a list of abbreviations.
One notable feature about this book is that each abbre-
viation is defined the first time it is used in each
chapter, which allows a reader to look at a specific
article and understand it without having to jump back
and forth between the appendix or other articles look-
ing for the meaning of abbreviations. All abbreviations
did not make it into the appendix. An example is
Niessen’s use of XIC as an abbreviation for the extracted
ion chromatogram, which he equates as synonymous
with mass chromatogram.
There are several egregious errors in terminology
such as Niessen’s statement in the chapter he authored
that, “The M• is called the molecular ion. Its m/z [sic]
ratio corresponds to the molecular mass Mr of the
analyte.” Mr is the IUPAC symbol for relative molecular
mass, which is based on the relative atomic masses of
the elements comprising a molecule. We all know that
mass spectrometry deals with the mass of the isotopes
of the elements, not the relative atomic masses of the
elements; however, this may not be so obvious to a
neophyte looking to begin the use of GC/MS. The most
serious of these terminology errors is the choice of the
term ‘selective ion monitoring’ to describe the process
of monitoring the ion current of one or more chosen
ions of interest during a gas chromatographic separa-
tion as opposed to monitoring the ion current of all m/z
values over a range. This technique is ‘selected ion
monitoring.’ The operator chooses the ions that are
monitored; the ions do not make the choice. The deci-
sion to use selective ion monitoring had to have been
made by the book’s editor because the same is used in
Liquid Chromatography–Mass Spectrometry, 2nd ed., au-
thored by this book’s editor. It is surprising that the
authors of the individual chapters in this book did not
catch this terminology error when proofing their gal-
leys. It is interesting to note that many of the figure
captions use ‘selected ion monitoring’ and one chapter
refers to the technique as ‘mass fragmentography.’ The
three-page appendix of abbreviations lists SIM as ‘se-
lection ion monitoring.’ And, there is one use of ‘selec-
tive-ion monitoring’ in the text. The MS/MS technique
of selected reaction monitoring is called ‘selective reac-
tion monitoring’ in this book and Niessen’s recent
LC/MS book. At least there is a small degree of
consistency, but not complete consistency.
Articles range in page length from a maximum of 44
to a minimum of 12, with 13 articles being more than 20
pages and 7 being 30 pages or more. Coverage of
sample preparation and handling appears to be ade-
quate in all the articles. There are adequate references
for all the articles with a maximum of 128 for Part III,
Chapter 11, “Gas Chromatography–Mass Spectrometry
in Clinical Stable Isotope Studies: Possibilities and Lim-
itations” by F. Stellaard at the University Hospital
Groningen, Groningen, The Netherlands (17 pages) and
a minimum of 12 for Part V, Chapter 18, ”Gas Chroma-
tography–Mass Spectrometry for Residue Analysis:
Some Basic Concepts“ by R. Schilt, TNO Nutrition and
Food Research, Zeist, The Netherlands; K. De Wasch, S.
Impens, and H. F. De Brabander, University of Gent,
Merelbeke, Belgium; and M. S. Leloux, State Institute
for Quality Control of Agricultural Products, Wagenin-
gen, The Netherlands (13 pages).
Part II: “Industrial and Environmental Applications”
consists of six chapters all of which relate to environ-
mental analyses except for Chapter 3, “Gas Chromatog-
raphy–Mass Spectrometry in the Petroleum Industry”
by C. S. Hsu, ExxonMobil Research and Engineering
Company, Annandale, New Jersey; and D. Drinkwater,
BASF Corporation, Princeton, New Jersey (36 pages, 89
references). All 20 chapter titles contain the phrase, ‘Gas
Chromatography–Mass Spectrometry.’ A little more
creativeness and less redundancy could have been used
in selecting the titles. This redundancy in the titles is
partially what gives the book the appearance of being a
collection of journal articles.
This petrochemical chapter has a lot of very good
information and covers the field from uses in explora-
tion for petroleum resources to uses in the production
of petroleum products. The authors use the term ‘up-
stream analysis’ to describe methods concerned with
characterization of various crude oils, the source bio-
materials, and geological transformations. They use the
term ‘downstream analysis’ to pertain to petroleum and
petrochemical products found in the various refinery
streams. These two very descriptive terms seem to have
caught the eye of the publisher because they are pre-
dominately displayed in all promotional material such
as that on their Web site (http://www.dekker.com) and
in the teaser on the book’s back cover. It would have
been nice if the differentiation between upstream and
downstream analyses had been carried through in the
section on toxicology and forensic applications with
descriptions of techniques used in the analyses of seized
illicit drugs as well as drugs and their metabolites
found in body fluids and other substances of biological
origin.
The petroleum chapter has a good historical section
that shows the profound effect mass spectrometry and
GC/MS has had on the petroleum industry. The parts
on how GC/MS is used in the study of biomarkers as
they relate to geology is also informative. This chap-
ter is an essential read for anyone about to embark on
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the use of GC/MS in the petrochemical or petroleum
industry.
The remaining five chapters in Part II all deal with
environmental analyses. There are two chapters on the
analysis of chlorinated organic compounds such as
dioxins and polychlorinated biphenyls: Chapter 4,
“Analysis of Dioxins and Polychlorinated Biphenyls by
Quadrupole Ion-Trap Gas Chromatography–Mass Spec-
trometry” by J. B. Plomley, MDS SCIEX, Concord,
Ontario, Canada; M. Lausˇevic, Tehnolosko-Metalurski
Fakultet, Belgrade, Yugoslavia; and R. E. March, Trent
University, Peterborough, Ontario, Canada (19 pages,
48 references); and Chapter 5, “Gas Chromatography–
Mass Spectrometry Analysis of Chlorinated Organic
Compounds” by M. T. Galceran and F. J. Santos, Uni-
versity of Barcelona, Barcelona, Spain (32 pages, 109
references). The first of these two chapters emphasizes
the operating parameters needed for the quadrupole
ion-trap mass spectrometer, and gives details on how to
analyze these environmentally significant compounds
in their complex matrices. Information contained in this
chapter will be beneficial for anyone trying to do these
types of analyses with a quadrupole ion-trap mass
spectrometer. The second of the two chapters deals with
the use of selected ion monitoring with high-resolution
double-focusing instruments and MS/MS with triple-
quadrupole mass spectrometers. These more traditional
approaches are well explained, and advantages and
disadvantages of both are equally treated.
Chapters 6 and 8 pertain to solid-phase microextrac-
tion, and Chapter 7 is on the analysis of 1-nitropyrene
and its importance to occupational health. Chapter 6 is
entitled “On-Line Solid-Phase Extraction-Capillary Gas
Chromatography–Mass Spectrometry for Water Analy-
sis” by Thomas Hankemeier, TNO Nutrition and Food
Research, Zeist, The Netherlands; and Udo A. Th.
Brinkman, Free University, Amsterdam, The Nether-
lands (39 pages, 100 references); Chapter 7 is “Gas
Chromatography–Mass Spectrometry in Occupational
and Environmental Health Risk Assessment with Some
Applications Related to Environmental and Biological
Monitoring of 1-Nitropyrene” by P. T. J. Scheepers, R.
Anzion, and R. P. Bos, University of Nijmegen, Nijme-
gen, The Netherlands (25 pages, 74 references); and
Chapter 8 is “Application of Solid-Phase Microextrac-
tion–Gas Chromatography–Mass Spectrometry in
Quantitative Bioanalyses” by Paola Manini and Roberta
Andreoli, University of Parma, Parma, Italy (16 pages,
48 references). The chapter on automated solid-phase
extraction used for water analyses contains very good
information about the apparatus and its assembly. Both
chromatographic and mass spectral data are presented
to support the conclusion. This is not always the case in
all the chapters. The chapter on the use of solid-phase
microextraction shows no mass spectral data. Two
chromatograms are shown, one of which is labeled as ‘a
GC–MS chromatogram in the selective [sic] ion moni-
toring mode. . . .’ However, it is unclear if this chro-
matogram represents all the ions monitored, whether or
not all selected ions were monitored during the entire
chromatographic analysis, or if only certain ions were
monitored at certain times. In addition, this chapter
gives no information on the chromatographic condi-
tions (e.g., mobile-phase flow rates, column–oven tem-
perature program, etc.). This chapter is an example of
the emphasis on sampling and results rather than
experimental conditions in the GC/MS technique.
The largest section is Part III: “Pharmaceutical and
Clinical Applications” with five chapters. In addition to
Chapter 11, above, there are: Chapter 9, “Gas Chroma-
tography–Mass Spectrometry of Drugs in Biological
Fluids After Automated Pretreatment” by M. Valca´rcel,
M. Gallego, and S Ca´rdenas, University of Co´rdoba,
Co´rdoba, Spain (16 pages, 44 references); Chapter 10,
“Gas Chromatography–Mass Spectrometry Analysis of
Anesthetics and Metabolites Using Multidimensional
Detection Strategies” by M. De´sage and J. Guitton,
Universite´ Claude Bernard, Lyon, France (14 pages, 38
references); Chapter 12, “Clinical Steroid Analysis by
Gas Chromatography–Mass Spectrometry” by Stefan A.
Wudy, Children’s Hospital of the University of Giessen,
Giessen, Germany; and Janos Homki and Walter M.
Teller, University of Ulm, Ulm/Donau, Germany (28
pages, 56 references); and Chapter 13, “Gas Chromatog-
raphy–Mass Spectrometry for Selective Screening for
Inborn Errors of Metabolism” by Jo¨rn Oliver Sass,
Leopold Franzens University Innsbruck, Innsbruck,
Austria; and Adrian C. Sewell, Johann Wolfgang
Goethe University, Frankfurt, Germany (11 pages, 59
references).
Part IV: “Toxicological and Forensic Applications”
contains three chapters. The first two are meant to be
complementary with the second being referenced in the
first. They are Chapters 14 and 15, respectively, entitled
“Applications of Gas Chromatography–Mass Spectro-
metry in Clinical and Forensic Toxicology and Doping
Control” by Hans H. Maurer, University of Saarland,
Homburg/Saar, Germany (11 pages, 67 references); and
“Determination of Drugs of Abuse by Gas Chromatog-
raphy–Mass Spectrometry” by Jennifer S. Brodbelt,
Michelle Reyzer, and Mary Satterfield, University of
Texas, Austin, Texas (15 pages, 54 references). An
interesting aspect of Chapter 15 is the emphasis on the
use of the selective [sic] ion monitoring technique for
these types of analyses. Two of the only three figures
containing mass spectral and chromatographic data
(Figures 3 and 5) show spectral data indicating that
full-scan data were acquired as opposed to use of the
SIM technique. Again, like Chapter 8—the solid-phase
microextraction chapter—no information on chromato-
graphic conditions or ions to be monitored were pro-
vided. The closest available information on ions to be
monitored was shown as labels on the ordinate of
chromatograms. As a review article, Chapter 15 con-
tains good information as to what has been reported on
these types of analyses, but nothing is offered as to
technique other than sample preparation and methods
of derivatization. This article, as well as several other
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articles, does make a good point of the value of deuter-
ated and 13C-labeled analyte analogs as internal stan-
dards and how this can only be accomplished with a
GC/MS or LC/MS technique. The remaining article in
Part IV is Chapter 16, “Gas Chromatography–Mass
Spectrometry Analysis of Explosives” by Shmuel Zitrin,
Division of Identification and Forensic Science, Jerusa-
lem, Israel (18 pages, 71 references). It is in this chapter
that there is confusion between the use of NCI and
EC-NCI [sic].
Part V: “Food-Related Applications” contains four
chapters. In addition to Chapter 18, there are: Chapter
17, “Gas Chromatography–Mass Spectrometry Analysis
of Flavors and Fragrances” by M. Careri and A. Mangia,
University of Parma, Parma, Italy (29 pages, 48 refer-
ences); Chapter 19, “Applications of Gas Chromatog-
raphy–Mass Spectrometry in Residue Analysis of Vet-
erinary Hormonal Substances and Endocrine
Disruptors” by R. Schilt, TNO Nutrition and Food
Research, Zeist, The Netherlands; K. De Wasch, S.
Impens, and H. F. De Brabander, University of Gent,
Merelbeke, Belgium; and M. S. Leloux, State Institute
for Quality Control of Agricultural Products, Wagenin-
gen, The Netherlands (21 pages, 113 references); and
Chapter 20, “Identification of Terpenes by Gas Chroma-
tography–Mass Spectrometry” by A. Orav (10 pages, 38
references).
Having long been a non-fan of edited books (with
notable exceptions such as Richard Cole’s 1997 Electro-
spray Ionization Mass Spectrometry), Current Practice of
Gas Chromatography–Mass Spectrometry supports this
position. Current Practice of Gas Chromatography–Mass
Spectrometry is an excellent example of where the sum is
less than the total. Individual chapters will be of much
interest to those working in a variety of fields; however,
the collection of chapters will have little interest to these
same people. As an encyclopedic reference source, this
book belongs on the library shelves of universities and
organizations doing GC/MS. Most of the chapters are
of value by nature of the value of a review article. Most
of the chapters are lacking in the details of the tech-
niques, but this information can be obtained from the
cited references. As continues to be the case with the
majority of books on mass spectrometry, with the
exception of J. T. Watson’s 1997 third edition of Intro-
duction to Mass Spectrometry, the lack of titles of cited
journal articles makes for a greater-than-necessary dig
to get the needed information to actually do any of the
analyses reviewed.
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